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(54) LASER BEAM OPTICAL RECORDING MEDIUM OF SUCH TYPE AS HAVING 
PLURALITY OF READING/WRITING ACCESS LEVELS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material to be used best-suitably for a first access 
level near a laser beam, in an optical recording medium having a plurality of access levels. 
SOLUTION: The laser beam optical recording medium has a plurality of reading/writing 
access levels which are a first access level and one or more second access levels, each 
access level having a phase changing material layer. In addition, a phase changing material is 
a metal alloy of such a composition as [(GeyTe1-y)a(SbzTe1-z)1-a]1-b(ln1-xTex)b. The 
reflection coefficient of the first access level is 10 to 30% and its permeability coefficient is at 
least 45%. Further, the writing power of the first access level is less than 23 mW and the 
erasing power is less than 10 mW. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium of a type with two or more access 
levels which perform reading/store by the laser beam. This invention relates to using more the alloy 
which consists of germanium, an indium, antimony, and a tellurium for a detail as a barrier layer 
ingredient in the optical disk which can rewrite. 
[0002] 

[Description of the Prior Art] As a disk which can rewrite, the thing of current and two types is used 
optically. From a crystal phase, the thing of the 1st type is in an amorphous phase, and uses the phase 
change of the solid material from an amorphous phase to a crystal phase. Especially the thing of the 2nd 
type uses the magneto-optics property in a certain kind of ingredient like polarization rotation of the 
light beam by the car (Kerr) effectiveness. 

[0003] The optical disk based on a phase change has been made applicable [ over the past several years / 
important ] to research. These disks are based on the principle that it can shift to a crystallized state from 
an amorphous condition according to the impression time amount and reinforcement of a laser beam 
which are impressed to a front face. Furthermore, if it is this approach, the new upper part can be 
directly overwritten on the information already recorded. It is equipped with two or more amorphous 
sites which spread inside the crystal matrix, the barrier layer, i.e., the recording layer, of a phase change 
disk which stores information. Therefore, these amorphous sites have recorded binary information. 
Reading of this information is performed by optical means. That is, it is carried out by usually guiding 
the laser beam for reading by the groove. A reading beam carries out the sweep of the disk front face, 
where a focus is doubled on the front face of a disk. The obtained reflective beam is led to a detection 
device. According to the reflection factor of an amorphous site being usually smaller than the reflection 
factor of a crystalline region, it can identify whether the detected field is an amorphous site or it is a 
crystalline region, and, thereby, the information shown by the amorphous site can be extracted. 
[0004] The phase change ingredient used in this invention is the chalcogenide of GeSbTe, AgTnSbTe, 
and InSbTe. A selenide and tellurium oxide can also be used. The property required of such an 
ingredient is as follows. 

- Reversibility between two physical condition (an amorphous condition and crystallized state). 

- Stability of these [ in ambient temperature (-40 degrees C - +80 degrees C) ] two physical conditions. 

- The time amount which amorphous-ization takes is fully short (10 nanoseconds of divisors). 

- The time amount which crystallization takes is fully short (10 nanoseconds of divisors). 

- equal to good stability and a repetition v^th time - good ~ proper (it defines as repetition possibility). 

- The melting point is not so high (about 600 degrees C). 

[0005] Such an ingredient must be used under various situations according to the class of disk. For 
example, CD-RW is used by straight-line reading rate called 1 .2 m/s, and, on the other hand, DVD- 
RAM is used by straight-line reading rate called 6 m/s. By being a dependency, these criteria do not 
have meeting all these criteria with the same ingredient rash. For example, the minimum crystallization 
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time amount needs a specific presentation. 

[0006] At the time of a store, a phase change ingredient is heated by even the melting point and bears 
very rapid annealing (about 10 degrees C per nanosecond). For exact actuation, a barrier layer is 
enclosed between two dielectric layers which do not cause an interaction to a phase change ingredient 
(infixed and put). 

[0007] the layer on which the active region of this type of record medium functions also as a heat sink 
while being the layer which meant [ as opposed to / usually / the transparence substrate and the phase 
change ingredient ] the 1st dielectric layer that it is inactive turns out to be, a phase change ingredient 
layer, the 1st dielectric layer and the 2nd dielectric layer of the same role, and reflecting a reading beam 
- since - it has the becoming laminating. The interlayer used as a diffusing screen is infixed to the 
above-mentioned two or more layers. Current use of this configuration is carried out in manufacture of 
CD-RW, DVD-RAM, DVD-RW, or DVD+RW. 

[0008] It is supposed by the latest development that it is possible to prepare two record access levels 
with two laminatings considered, for example as the above configurations at the optical disk. Although 
these laminatings achieve the same function mutually, they are made translucent [ one laminating ]. 
Thereby, reading and a store can be performed through a translucent laminating. 
1 [0009] Drawing 1 shows the cross section of reading / write-in record optical disk with two access levels 
\ by the conventional technique which uses a laser beam, this record medium ~ the Europe patent 
) \ specification 0th - it is indicated by 810 590 No. This record medium is equipped with the 1st access 
' Uevel (10) and the 2nd access level (20) which were mutually estranged by the spacer (3). These spacers 
13), the 1st access level (10), and the 2nd whole access level (20) are put between the 1st transparence 
feubstrate (1) and the 2nd substrate (2). This record medium has the intention of performing reading and 
< /a store through a transparence substrate (1). 

y [0010] On the transparence substrate (1), it comes to carry out the laminating of the 1st record access 
level (10) located in the direction near the emitter of the object for reading, or the laser beam for a store, 

iand it is equipped with a dielectric layer (1 1), a phase change ingredient layer (12), an optical 
interference layer (13), and a translucent heat dispersion layer (14) and other optical interference layers 
(15). 
[001 1] The 2nd record access level (20) located in the one distant from the emitter of the object for 
reading or the laser beam for a store is equipped with the reflecting layer (24) which comes to carry out 
a laminating and is used on a spacer (3) also as a dielectric layer (21), a phase change ingredient layer 
(22), and other dielectric layers (23) and heat sinks. 

[0012] In the optical disk of a type with two access levels, the 2nd access level (the one distant from the 
source of laser) is read through the 1st access level (direction near the source of laser). The phase change 
record access level is equipped with at least one activity absorption layer. In many cases, the rate of 
absorption of a thin absorption layer is determined by the optical absorption coefficient (k). n is 
prescribed to the optical multiplier of this layer by the gestalt of complex like N=n-jk as a refractive 
index of this layer. In the 1st approximation, the energy absorbed by the phase change ingredient layer is 
proportional to the thickness of this layer, then exp (- ke) about e. It is necessary to restrict the 
absorption coefficient (k) of the activity ingredient of the 1st access level for the desirable transparency 
which lets the 1st access level (10) pass. 

[0013] The trouble to derive is the discovery of a' phase change ingredient which may make a laser beam 
penetrate good even to the extent that it reaches the phase change ingredient of other access levels. 
[0014] the Europe patent specification 0th quoted previously ~ 810 - the optical record medium [ in / in 
2 / two access levels ] of 590 No. is indicated, the phase change ingredient which makes the 1st access 
level in this case - GexTeySbz ** - it considers as the alloy of the presentation to say ~ having - here - 
- 10< x - < - 55 and 45 - < - they are y< 55, 38< z<48, and x+y+z=100%, 

[0015] The optical record medium characterized by the phase change ingredient formed in U.S. Pat. No. 
5,254,382 from the alloy which consists of germanium, an indium, antimony, and a tellurium is 
indicated. This alloy is used for the purpose of the amelioration of endurance and the amelioration of 
writing speed in the optical record medium which comes to have only one access level. In this reference, 
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it is not taken into consideration at all about possibility of using this alloy also about the transparency of 
a phase change ingredient as the 1st access level of the optical record medium of a type with two or 
more access levels. 

[0016] The phase change optical record medium with which the ingredient currently used as a recording 
layer can solve the problem (called the "jitter" in current) of the instability of a signal is indicated by 
Japan JP,11-126366,A. This ingredient is an alloy in a family called GelnSbTe. 
[0017] 

[Means for Solving the Problem] This invention offers the solution means against the above-mentioned 
trouble. That is, use of the phase change ingredient which makes the laser beam drawn on the phase 
change ingredient of other access levels penetrate good is offered. 

^ [0018] The 1st translucent access level which the purpose of this invention is the multilayer record 
medium of the type which has two or more reading / write-in access levels to one laser beam, and is 
located in the direction near the source of laser, It comes to provide 2nd at least one access level. Each 
access level It has a phase change ingredient layer with two stable states controlled by the laser beam. In 
this case A phase change ingredient is the metal alloy of the presentation [(GeyTel-y) a(SbzTel-z)l-a] 
l-b(Inl-xTex) b, and it sets in this formula. It is 

0.4<=y<=0.60.3<=z<=0.50.4<=x<=0.60.3<=a<=0.50.01<=b<=0.3. The reflection coefficient of the 1st 
access level is 10% - 30%. The transmission coefficient of the 1st access level It is at least 45%, and the 
write-in power to the 1st access level is smaller than 23mW, and is the record medium with which 
elimination power to the 1st access level is characterized by the thing smaller than lOmW. 
[0019] Advantageously, the phase change ingredient layer in the 1st access level is pinched between two 
restricted layers. Preferably, a restricted layer is formed from the ingredient like ZnS-Si02, Si02, 
Si3N4, or GeN. Advantageously, thickness of the phase change ingredient layer is set to at least 6nm, 
and thickness of a restricted layer is set to about 80nm. 
[0020] 

[Embodiment of the Invention] Referring to an accompanying drawing, by reading explanation of the 
following which is not what limits the range of this invention, this invention is understood more clearly 
and will become clear [ other focus or advantages of this invention ]. 

[0021] The phase change ingredient used in the 1st record access level in the multilayer optical record 

medium by this invention is an alloy with the following chemical composition. 

[(GeyTel-y) a(SbzTel-z)l-ail-b(Inl-xTex) b - here - 0.4<=y<=0.60.3<=z<=0.50.4<=x<= - it is 

0.60.3<=a<=0.50.01<=b<=0.3. 

[0022] This alloy is characterized by the damping coefficient of light being smaller than the alloy by 
which current use is carried out in this type of record medium. When used in the 1st access level in the 
record medium of a type with two access levels, the store to the 2nd access level can be made easy. 
[0023] a comparison sake - Table I the refractive index (n) and absorption coefficient (k) in 

650nm in the amorphous layer and crystal layer about various presentations of GelnSbTe by this 
invention are shown, and the same refractive index (n) and same absorption coefficient (k) about various 
presentations by the conventional technique are shown in Table 11. 
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\ [0024] The graph of drawing 2 is Table I. Change of the reflection factor (R) by the temperature about 
various phase change ingredients in which the presentation is shown is shown. Each curve in the graph 
of drawin g 2 is recorded, when a thin layer is formed on a silicon substrate as it is also at the thickness 
of 200nm. a curve (31) - germanium23In4Sb21Te52 ** - the presentation to say - corresponding - 
**** - a curve (32) - germanium22In9Sbl8Te51 ** - the presentation to say corresponding --**** 
~ a curve (33) ~ germanium22Inl4Sbl6Te48 ** ~ the presentation to say is supported. 
[0025] Drawing 3 shows the disk structure used for the stationary test of the record access level by this 
invention along the cross section. Onjh e^glass sub s ta;ate (41) , sequential membrane formation of the 
following is carried out, and this sti^cture is constituted, that is, thickness may be lOOnm — having — 
ZnS-Si02 from - the becoming dielectric layer (42), the layer (43) in which thickness was set to 20nm 
and formed from the phase change ingredient, and thickness may be 30nm - having ~ ZnS-Si02 from ~ 
sequential membrane formation is carried out and the aluminum layer (45) and ** by which the 
becoming dielectric layer (44) and thickness which functions as a part of reflector were set to 80nm are 
constituted. Focusing of the arrow head (46) is carried out to a layer (43), and it shows the laser beam 
used in order to perform the trial mentioned later. 

[0026] The graph of drawing 4 shows change of a crystal phase reflection factor (it defines as what 
carried out division process by Rc)) for the contrast (C) by write-in pulse impression time amount, and 
(reflection factor (R). Write-in power is 15mW. The presentation of a curve (51) and 
germanium23In4Sb21Te52 is supported, the presentation of a curve (52) and 
germanium22In9Sbl8Te51 is supported, and the curve (53) supports the presentation of 
germanium22Inl4Sbl6Te48. 

[0027] The graph of drawing 5 shows change of the contrast (C) by blanking pulse impression time 
amount. The write-in parameter was made into 200 nanoseconds by 15mW. a curve (61) - 
germanium23In4Sb21Te52 ** the presentation to say - corresponding -****-- a curve (62) 
germanium22In9Sbl8Te51 ** ~ the presentation to say is supported and the curve (63) supports the 
presentation of germanium22Inl4Sbl6Te48. 

[0028] The graph of drawing 6 shows change of the signal to noise ratio (a French notation S/B and an 
English notation S/N) by write-in power. The curve (71) supports the signal, the curve (72) supports the 
noise and the curve (73) supports signal to noise ratio. 

[0029] Drawing 7 shows the 1st record access level structure formed by the sectional view on the 
transparence substrate (81). a substrate (81) top ~ thickness - el ** ~ the phase change ingredient layer 
(83) are carried out and according to a thick dielectric layer (82) and this invention, and thickness - e2 
** - sequential membrane formation of (85) and ** which function as the dielectric layer (84) carried 
out as some spacers is carried out. Let the phase change ingredient layer (83) be 20nm thickness. 
Focusing of the laser beam (86) is carried out on the phase change ingredient layer (83), and it has 
brought about the transmitted beam (87) and the reflective beam (88). 

[0030] A reflection factor, permeability, and an absorption coefficient were measured about the value 
with various thickness (el, e2) about this structure. The same reflection factor curve is plotted about the 
reflection factor of 1 0%, 1 5%, 20%, and 25% ( drawing 8 ). 

[003 1] Drawing 9 shows change of the permeability of the structure by thickness (el, e2). The same 
permeability curve is plotted for every % over 38% - 51%. 
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[0032] Drawing 10 shows change of the absorption coefficient of the structure by thickness (el, e2). The 
same absorption coefficient curve is plotted about the absorption coefficient of 30%, 35%, 40%, and 
45%. 

[0033] The thickness (el, e2) near the value of lambda/4n can make transmission the optimal, and these 
plots show that it is desirable for reading to the 2nd access level, and a store. 

[0034] In the above-mentioned case, it is advantageous to consider as the thickness (el, e2) near 80nm. 
[0035] germanium22In9Sbl8Te51 from ~ the parameter about membrane formation required in order to 
acquire the above-mentioned structure by ****** (co-pulverization) about the becoming structure is as 
follows. 

- The marginal degree of vacuum of membrane formation equipment : 2xl0-4mbar. 

- The argon rate of flow at the time of membrane formation of an aluminum layer : 40 cm3/min 
(reference condition conversion). 

- The pressure at the time of aluminum layer membrane formation : 3xlO-3mbar. 

- ZnO-Si02 The argon rate of flow at the time of layer membrane formation: 40 cm3/min (reference 
condition conversion). 

- ZnO-Si02 The pressure at the time of layer membrane formation: 6xl0-3mbar. 

- The argon rate of flow at the time of phase change ingredient layer membrane formation : 40 cm3/min 
(reference condition conversion). 

- The pressure at the time of phase change ingredient layer membrane formation : 4xl0-3mbar. 

- The current value corresponding to the impression power to a GeTe target : 100mA. 

- The current value corresponding to the impression power to an InTe target : 100mA. 

- The current value corresponding to the impression power to a SnTe target : 50mA. 
[0036] The parameter used on the occasion of initialization of a disk is as follows. 

- Vernier spacing : 1 1 .64mm. 

- Laser reinforcement : 700mA. 

- Spot diameter : 30 micrometers. 

- Overlap : 1 0 micrometers. 

- Straight-line rate : 3 m/s. 

[0037] This invention is applicable to the field of the optical disk record like CD-RW with DVD-RAM, 
DVD-RW, DVD+RW, or a duplex access level. The indicated alloy also makes it possible to realize the 
optical disk which records in the access level of three or more pieces. 



[Translation done.] 
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^m$tix\^h, 20 m*<iEa$nxv>i.. c:oj^omir7-t;^i"<^;u 

[0 0 08].ftj£<0^^(zJ; 0, Ttr-fX^'tc, «a|;cJf 5:^t1flSMb««ti, GeiTe,Sbx i:V^^ffl«cO^ 

±ie<0j:a^:«Ji!ci:$it/v:2'?OSl^*Uc2oOie ^t$ix, ClClt', 1 0<x<5 5, 4 5<y<5 5, 

fir^'-bXL"<7l/Sig(t.S.C:i:*^flgi:$ixTV>l,, 38<z<48. x + y + z = 1 0 0%T*>S. 

ix^jsaa, K\>Hzntmmi:^i:i-ti>ff)(o^ -um [ o o 1 5 1 mi^^mnmrns . 254. 38 2m.z 

Tg?K^m5rffd::i:*5t'&.?.. i)^^^j:h-^±f)^hm^^titzm^immi:nWLbt?>± 

[ 0 0 0 9 1 0 1 {i. u-^-t'~i.i:mtium. mm!ei<fi^mm^tix\i^h. zco^m. 1 owr^? 

mzx h2r)(r)T9^xvK)v^^Ltzws./m^im ^xvK)Vfzm^Lxt£h±^mmmzinihmx 

m^T x9(r)mmm^^^Lx\^h. z<nmmw\i. '&m.^bWims.<n^^bi^if]bLx^m^ixx\^ 
^mmm^mm^o sio 59om.z%m^ixx\^' 30 z<^icm^zh\-^xi,i.n^Wfi^^\<^mmw,zr>\.\x 

^§ix/imir:7-feXU-'<;K 1 0) i:ll2r:?-feXW- tmUW<r>W.l79-^X\^K)VbLXZ<r)^±iimt 

OV{20) b^mX.X\i^h. :i1XhX^-t (3) b S^TSSttlCOV^Tt,. -m^^ixX\^^j:^\ 

mi79^X\^^)V no) bm279-^X\^KlV (2 [00 161 B2|s|11fW¥ll- 1 26366^Wi, 

0) b<n±mi. miwm^ii) tm2a«^(2) mmbLxm^fix\^hmwm(r)T^'Rm.<ri^ 

b<mi.zm^Tkttix\.^h. z<^mmw.\i. mmm. m (mx-kt. ^'j-v^i bw^tix\^i) 5r)8i*u# 

S. Ge I nSbTei:V^a7T5D-«04'O^^T'*>«). 

[0010] S?llXffll;/^{±»iiffl^-if-t'-Ai7)ftai [0017] 

mzi&.\.^ii{zm.Ltz. mlie^T^'^:x^•'<;^ ( 1 4o mmimmhtzii^<r>^m ^^m,±. iiaisjga^tc 

0 ) {i, SBBffls ( 1 ) ±izmm^iix^M(ox-h-> mhmk^mw^th, -tt^hh. mr9'^xv 

X. %%%w.m (11) bmLimfAM (12) K)V(oimtimfA±.\.zmt^tihv-^-\:-j^im\iz 

(13) t w^^ita (14) b^<n%mfi ^^^hmmm<fmmi^mth. 

( 1 5 ) t Sr<i;tTVM., [00181 *^Bfl<OBW<i. 1 OCOU— if-t'-AtC 

[0011] -BiB5tffl^:^c(i»3ii3u— f-t'-/K(?)iicai nLxwk<^mM/w^T9'^xv^i\^^^-^h9^r 

0 ) ti. x^-^ ( 3 ) ±{:;«Ji$nT^I>t>«0X'S>-5 h^f-im<r>mi79-^ixi'Kjub , ::l'-^< 1 1 loois 

X. mmUim (21) tfflSg-ftWipfS ( 2 2 > tftS^O^ 279-^Xl'KjUb. SrftfflLT^rO, #T:?-fe;<.W"<: 

( 2 3 ) t t-hi^y^'t LTtffiffl^ixSKW /Wi. W—if-t'-AtcJroTftiJWSni. 20(0^^4^ 
1(24) i:S•(«;c•CV^|,. 50 mi^Uzm^^^mnMi^l. C:^OJ^^CfcV^•C, ffl 
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[ (GeyTei-y) a (SbiTei-i) i-b ( I n 
i-iTei ) b 

0. 4Sy^0. 6 
0. 3^zg0. 5 
0. 4gxg0. 6 
0. 3SaS0. 5 
0. 0 ISbgO. 3 

X'h'O.miT^-t:^ U'<;KOKitffiSt**. 1 0 %~ 3 

0%t'$)'9, llir^'-tXV'<;l/CO^<SIS*<, ^i'-^:< 
fct4 5%T'3iO. ISir:5'-bX^'<.;KcStr&«ji^'« 
y-**. 2 3mWJ:0t>'h$<. mir^'-fexi''<;ut 

[ 0 0 1 9 ] WfilWi, miT^'-tXU'^/KCfctt'&ffl 
Ji. ^J;l{fZnS-S i Ot^S i Oz^S i 

icJi, -eofflSg^kWiRlOff iJ-^^r < i: 1 6 n m fc 

i*)^OJfS*i. {3{f80nmi:§ixS. 
[00 20] 

0, *^Wi:OBBR{ca)if$n. *^BSc7)fl!j«!|ffiitA* 



(00211 imih\z}^hm±^mmmm, i 

<X(^ J: a ts:m-m.-k * U/c-^^TS) I. , 
[ (GeyTei-y) a (SbiTei-i) i-a] i-b ( I n 
i-iTe.) b 

ZZTt:^ 0. 4<y<0. 6 
0. 3^zg0. 5 
0. 4^x^0. 6 
10 0. 3^ag0. 5 
0. Ol^b^O. 3 

[0022] :L<ry^Mi.. :L<r>9A r<^fBSi^«^*:^^fcV^ 

[0023] im<or.z>ib. m Ui. ^m^izxi G e 
20 I nSbTeO«S'*'5rffl^{cSIU-C<0Ttyl'7rXli: 

^^li: tfctt.?) 6 5 0 n m-C'<OSt/f$ ( n ) it/® 

mim ( k ) &^L. muizii. wmnz^m^^j: 

( k ) 

[^1] 





Cenln<Sb2iTe52 


GerilnoSbisTeSk 






3.65 


3.6 2 


3.6 0 




1,34 


1.20 


1.15 










n 


3.7 1 


3.0 6 


2.8 8 




2.3 8 


2.6 7 


2.12 









GeSsSbziTflSS 


Agi2ln7Sbs5Te2« 


]nfi«Sbi7Te99 




3 . 7 0 


3 . 9 0 


3.4 0 


k T*^7r^W 


1.60 


2 . 3 0 


1.40 










n 


3.90 


3.50 


3.6 0 




4.10 


3.4 0 


0.9 0 



(0 0 24] ll2co^77Ji. (,zmfS.i]^^^tlX\<^ 

I. « ^ Kcm^immizm tx mz x ^mm 

(R) cO^^tSr^LTV^I.. m2cr>^^yyl,zmi>^m 
mi. i^U3ya«±t:2 0 0nmfcV\diPSTtr>t: 

(3 1){i. Ge23 1 n4Sb2iTe52 i:V>^mi-Wi8 



^JELTfeO, fflU (32) ti, Ge22 I ngSbisTe 

51 b\^oim.i,zmixiiO. m {33) a. Ge 

22 I ni4Sbi6Te48 i: l^-jffi^CWJELT*'^!) . 

[0025] msii. mmmizr&^x. ^^mizxm 

50 Sr^LTC^I,. Cl^TJUSJiJi, (4 1 ) ±tc. 
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*>. Ji§*<100nmi:$ixZnS-S i02 *»<^>^& 
( 4 2 ) i: , JS$*<2 0 nmt $nffl^Mt«^ 
i}-^(=m^^tltzm (4 3) fc. ;f$*>'3 0nmi:$tlZ 
nS-Si02 *><^>^:l>^ft« (44) t. RJtWO 
-SBfc LTffl*g^l)W$*<8 0 nmt §tlfc7;l'S-'> 
X>1( 4 5 ) *mfiKMStlT«^§tlTV^|,. 5^ 
6P ( 4 6 ) {i, « ( 4 3 ) {.zntX^^^h^'^tl. f* 

[0026] mA<r)yyy\t. m^-NVl^XEpJlP^^CJ: 
Sayh7^h(C) (RW$ (R) S-i^^fflRftf* 
(Rc ) <zii'>xm'onLfzh(nbLX^tlxh)<r> 

^•fk^r^LTV^I,. SaA'«7-{i, 1 5mWC$)l.. ft 
H (5 1 ) fi. Ge23 I ni Sb2iTe62tV^dffiBg(C: 
J^fELTfeO, ftH (5 2) Ji, Ge22ln9Sbi8T 
esifcV^^iffll^tcStJCLTfcO, laa (53) JS. Ge 
22 1 ni4Sbi6Te48i:^'>3iffl^(CJtJELTV^|>. 

10 0 2 7] EI5<0/57<i. Mi>NVUXEn»Stcj: 
hziVV^XV (C) <^^t;S:SL.TV%|>. 
-^{i, 1 5inWT'2 0 0-tyS?t$^i;t. ft^ ( 6 

1 ) ti. Ge23 1 n4Sb2iTe52 tV^dffl^tc^tlSU 
tfcO, fti^ (6 2) Ge22 I nsSbisTesi t 
VOifiBEtcWlELTtJ'). aa (6 3X4. Ge22 I n 
l4Sbl6Te48i:^r^oafi^^^WJCtTl^•?.. 

[00 28] 06<O^77«4. Sii^NV-tCiSfi^ 

^it (</»^i2-C'<4s/B, 5S^iet'«4s/N) os: 

^fc^^LTV^S. iBiil ( 7 1 ) {i, m^zn^LXii 
ft^ (72) {4, SI^{cMfetTfcO. ftil(7 
3) {4. <i-fJ(t^ittC«KL-CV^S, 
[0 0 29] SI7J4. BrBq^ti-^T. SB>3fflR(8 

1 ) }L^z^^titz^nmr^^xvK)vim^mL 

X\^t. Mc (8 1 ) ±tCJ4. J|:$*<ei tStlliC^P 
mf+:« ( 8 2 ) t , ^WR\.z3ihimmm (83) 

i:$*^'e2 t^n/cl^mf*! (84 ) y^^-^ 
<r)-UtLXmmh (8 5) *<Ji<>:fi^§^lTV^ 
h. mammm (8,3) t4. 2 0nmJf$i:$nTV^ 

l^-- !f-t'-A ( 8 6 ) J4, ffi^lkW^S (83) 
±tcm^.-&i5-tf$flTjD0. SSt'-A (87) 
t'-i^ (88) i:S:t/cA>LTi^5. 
[0030] dcOflUtfcRIL-. Ji$ (ei. ez) ffiU^ 

/i. |SI-^*fttl*^ 10%. 15%. 2 0%. 2 5 
%b\-^oKWimzmLXrn-vV^tiX\'^h (08) . 

[003 1 ]El9{4, (ei. 62) tliSfflJtcOjg 
jfi^cO^-fbSriSUTV^I,, |5l-aiii$ft||*^ 3 8%~ 
5 l%(Ct)/^-:>t l%ri:{c7'o-x h^ix-Cir^S. 

[0 0 32] 01 0{4. m (ex. ei) tiSfilJScO 

%. 3 5%. 4 0%. A5%t\^omm\,zmLxru 



5) !Hf^2002-2 1 1 1 37 

8 

'yV^tlX\^h. 

[0 033] ClfK^ro-y h{4. A/4ni:V^affltjfi 
VMf$(ei. ea) ]®a$i&®jg^:t,Oi:tl.Clfc 

ifx'^. ^2T<'-^xvK}v\,zn'rhm.iiXvmiL^z 

t->xntL\^:Lt^7T^LX\^h. 
[0034] ±te<0lg^W4. 8 0 n mfciSV^W$ ( e 

1,62) tthLtmmxhh. 

[0035] Ge22 I nsSbisTesi i}^hti:hW&^ 
ULT. (c&-pulverization) \,ZX'>X±mm. 

10 S>''«9^-:J'{4. WTco 

-B£]^S0|S#*^JK :2xl0-«mbar. 
-r;W5-.:7Al<0«ffi|H#lCtJ(t^r;l':f>'85af : 4 0 
cm3/ini n (S5i«ffi«S») . 
-7;U5-'>-t>®Blc^^<?5E:'7 : SXlO-^mbar. 
-ZnO-Si02 m^m^liZa^ihTll^y^: 4 
0 cm3/mi n (aJ(6«J!it«»|) . 
-ZnO-SiOa : exlQ-Smba 

r. 

20 -ffi^^bttiKlJ«ISl$tfe«tl.r;l'd'y!iiEa[: 40 c 

m3/mi n (SS^^^«im) , 

-m.mmmmm<nE.-n Mxio-^mbar. 
-GeTe i>-yy v\,zmi>mm'y'-^znmhn. 

afil : 1 0 0 mA. 

- I nTe :J'-y y htCjitrSEpaDA-y-tiJjB-rsm 

: 1 0 0 mA. 

-snTe ^-^^y hcjtrswNV-tcstie-ti.m 

ffiffl : 5 0 mA. 

( 0 0 3 6 ] T -f ;^;?0»L{cKLTfiefflSill.A-5 

30 ^-^{4. laTt^ilOT'fcS. 
-A---\'^pg : 1 1 . 6 4mm. 
-V—f-m.f§.: 7 0 0mA. 
-;^;K-xhBg: 3 0x*m. 
-jrws'-^yr : 1 Onm, 
-SHif K : 3 m/ s . 

[0 0 37] *||BS{4. ^RJfDVD-RAM^DVD 

- RWJif»D V D + RW-<^Ilfir ^' -t;^ t C 

D - RWt v^o/>:4: 3 ^r3tT -f X nmo^mi^zmmt 

h^tm-^h, mr^^ixtz^^\i. 3mvj.±co7^-t 

40 :^l'<jUi,zt5\,'>XsiMi"no±f ^ x^i:m^-ti>Zt 

[01] u-^-h'-j^imthmm^zx h 2 

[[12] *l6B^^^J:l.^£3?cco5t^iSI*r^■b^^'</^ 
<04'c7)|g 1 lesr -fe W'<^Kcfc ffiffl S a S fflS 

mmts:-m^*mmzmLX(7>. m.^zxhm^ 

<rmit^7r^-ryyyX'hh > 
50 [03] :^%mziihmL(n79-^XV^JV^-^Lfz 
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[04] :^mzXhWm(0^tm7^-t:^\^KfV' 

immt:^j:-tm^^j:mmzmix<^. mwvux^im 

mzX hoy VyXVcTi^it^^t'/y vxhh. 

<n^<rm, 1 imr^^xv^Mzawti^^fihim. 

W,z^hoyYvxY(fmc^^-ty'yyxhh. 

[061 im^\,zXhm.<r>79^XVK)Vi:-^hti 

9 ^ r<r>±'mmm<r>^<r>^ i imr 9 ^xvkmz 

mLx<n. wikf^v-i,zi^hm^m'^it<rmt^my 
^yx'hh, 

[071 ^m^zjihm.mmi»79-^xvKjv 

[08] :^mizXhm(r>79'tXU</\^t:^Lt:: 

9^r<r>t>mmm<^'pff>m i m»79-txuKMz 
)i\^xmi-i>zb mmim^mmizMixffim 
mi¥^i^m(omizxiRm(^iti:^t9-y 7X 



(6) !|fl32002-2 1 1 1 37 

1 0 

[09] *l6BfltJ:S^iSc<7)r^'-feXK;l/5:WL7t 

9 ^ ro3t^eiM*o+om 1 tm79-t x ukiuiz 
ii\^xmmizt'&Mmit:is$^itmizfiiixm 
mi¥mi^m(r>m^izximm<o^iti:ip-r9-y7x 

[010] :^fmiZXhmW^<^79-bX]^K)Ui^L 

t:9^r(r)m^mmt^cr>^cr>m i fm79 ^xuKii. 

iza^^xmmti ^ t immitzmmn^zn ix<d 

10 X'hi, 

10 iiir^'-fe:^^'<>;i' 

2 0 m279-tXl'<lU 
4 2 i^f*l(t*)mS) 

4 3 m^immm ' 

4 4 

4 6 f-h'-A 
8 2 iS««tl(}6)^l) 

8 3 m^itm^ 

20 84 . 

8 6 l^-- f-h'-A 

8 7 ^t-A 

88 mt'-A 



[011 



[02] 




^^^^^^ 



^J,^l^^."^■;^;:^^)•i^jf^ 



10 



-34. . 
32-. 
30-. 

24 



33 




T(x; 



100 



MO 
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[115] [116] 
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